Improved resistance to transition metals of a cobalt-substituted alcohol dehydrogenase 1 from Saccharomyces cerevisiae.
Cobalt-substituted alcohol dehydrogenase 1 was purified from a yeast culture of Saccharomyces cerevisiae. Its reactivity towards different transition metals was tested and compared with the native zinc enzyme. The cobalt enzyme displayed a catalytic efficiency 100-fold higher than that of the zinc enzyme. Copper, nickel and cadmium exerted a mixed-type inhibition, with a scale of inhibition efficiency: Cu(2+)>Ni(2+)>Cd(2+). In general, a higher resistance of the modified protein to the inhibitory action of transition metals was observed, with two orders of magnitude for copper I(50). The presence of nickel in the complexes enzyme-coenzyme-inhibitor-substrate resulted in a decrease of the ampholytic nature of the catalytic site. On the contrary, cadmium and copper exerted an enhancement of this parameter. Electrostatic or other types of interactions may be involved in conferring a good resistance in the basic pH range, making cobalt enzyme very suitable for biotechnological processes.